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immn 1 ] 

famt. mmm 1 e fa jk _h ic 0 3 ti. jx^tt^^^n^ftLT *s jx j^ 14 B e B jb t 

'\±m^ B m t mmttfammnm 2 m^m t **^^v^ izmw. l . ty se jx^ 14 ^ B e B pj a 
[it^n 2 ] 

u mm 2 ge fa m±. \z. jx i^tt ?r h % © s ft l t 4 3 n 2 jx i£i4 s* n m 2 n x 0 

. fy Ifi Jx Jt^ 14 i« B e B « ^ i" £ Jx fE & ia S i? «fc ^ituiS!? 2 Jx J£ '14 i* Hr Iff % *S -* * Jx m '14 

so le jx jjc a a . -v Sjw&z z t^^'mt-? zmmm 1 

SuiejxJ^tt^ B e H a . a^itstffit ; -^-^iri-s 3 t ^^is t -tsit^JH 3 jcies^^ 
[it^Ji 5 ] 

miles #44 JrS * J — =e ; t ? 'j u-h^E ; v - * i± t ? ') u - h ^ ; v - 

T#>£ 3 i: % iff it i: "t § If & m 4 ic afi«£ <r> m B B B « =? . 
[IS^JI 6 ] 

mjie -r * u - h * ; v - a . r ( 1 ) -en £ n s it^mx- s z t^nrnt-t 

£ IS^ Jl 5 \z ^0 m n . 
[ft 1 ] 

(X) 1,2,3 
(1) 

(;:T\ jt*<^x . tR^. 1—2 o<r>TJi*L }£m®t 1—2 o<?)7^y = 

^ x ^ * SC 1 ~ 2 0 <7> T ji * >l ir * is . }^itl~2 O^T^dr^t^fy ^^t'-^, * 
Jl ^ Jl x ^ * SC 1 — 2 0 <D T >l * >l J] Jl 4? — ^ . ^ll!N2 0W7^4*i«-it 
^r>- x Y> . >-T;*^[J-hn^^L. m li 2 ~ 2 0 IE H 1*1 M^C * ^ i" . ) 

[M^JI 7 ] 

HuiQm i EfaJifc j: vnie^ 2 sefaji* s . >fc ge fa )! t* s z t ®c t tssi^ 1 ^ 

7 * ? ~f n fr<?> m 5j<is \z mm<?) m ^^^mi 1 * 
im&m 9 ] 

[If ^JM 1 0 ] 

im^m i 1 1 



[fS^Jl 1 2 ] 

-7 1 - >l h' y - ^ > y t 7 - ^7 IC i 9 ,|g |ft ^ i± £ Z h % iff ~t £ It ^ Jl 1 ^ <b 
If JRH 1 1 It T-^v^i* tl^t^If :d< *M lc 12 1£ ift II H 75 f!i 7 . 



[000 1 ] 
[ 0 0 0 2 ] 

^ ii . TN^jt> STN<7)^^f -y TNlcIl f 7>y (TFT) $ 

fflv^fc? ? -f- a h ') v t ^mih^^m^z nmmit $ nx & z ti ^ a * ^ -y 

? }*H Afflux 5 fc#>lc. '*^ttH^)t^IS)b s tm s~S( + ms i:g<ifliIi3l^lC3t 
^fcfJfc L T £ i: liv^^v^o 
[ 0 0 0 3 ] 

(Flo it. m&mmb* n s Jr- tmubxm < . nm^^A^izm 

Lf;it B B B T*i>5, mM'\± m B> It 9 y - 9 a £ V 7 if- <y * >i \z J: "9 }g $ ti «jee # £P 
/jni^ic^H^flg^ — o^i-^^^Htt^^^^U: < ^n'btiTv^ ft* (H 3 ) . m. mco2 

[ 0 0 0 4 ] 

SJBE^MP^n#<50iftgJi(7)^ni)!7*tA t -^co^mx^^itLX^ ^ (WT> 

via 5 ftT^S (ff^fff^SK 1 . 13 3 ) . J: 7 'Sr^^^tt^^i-^H, t LT It. ii^ 
^Xfj^ffl (Ch) -^O'UiH (SmC*) tffl^fbL. x > 7 

* 7 ? A ffl ( S m A ) t lftLio i$ if^'l* i« H h*m ^ ^ ti £ . 
[ 0 0 0 5 ] 

^Simtt^Htii. v ? Ui^izfc^T fr^^fem&frm^tzdbizWiftfrM L < . ^ 

r-f rXPfi-^ ^ > yXFfi t uftiti s Tvffi^li L ^i- < . 3 <^> Jc 7 ^XPiii . entile 

h 7 xhfiT^ilHlc&^o ^ tc. SmAffltgi L & 1 ~> glutei* H It . Jg vS 

*& 7? ft <?> ^ & § — o7>^ig& (WT. - T K > y J t f f§ o ) ( 

0 4) o d co J: 7 & ?-f>\, H > >f > li . Sg^Jt^lC BMK L f-ft^lc ^ ^ . yvS^P^Si: 
& £ (05) o $^ 7* ji K > >f > - £ SC# -T ^> 77 v£ i: LT, SS-b'^ni, X ^ >y ^ ffl TM _h 
<t> fi S \z 1}V m L . a. JEE ^ EP L t t ^ t? tc ^ i[l i" § mf^ EP ^ ft ft*^n ^> ti T £ 

[ 0 0 0 6 ] 

11 <?> seizure if t l t it . m$im&m^ z ^<w& *) , *<r>m& t Lxit tr> r 

^tstweis. 7 tr > r v£ ti . ^ ^ -y 9 m a <?> ffift M W \z ft ti X is *) . —l&lzXM 

Ltzft-zmmL . Jtm&fxfe c^m. m&<t. ~m.it) t4c^tTi5>fHcs^ttt 

co ~h ^ ffl x t ^ ^ K > A y to $ilM~t & Z t ItMWX 3h *) s ^ ; K > > S£ H 

[ 0 0 0 7 ] 

Tx ft fp ^ it nc it . ±.TcoMfamizX;nifamm*i&L tz&. ^tL^tLcom\^m±.\z^^ 



* v ? m^m&nzfamt lt ftm $ z> z tiz & *) . ^ittt m. n % @e isi 2 -t± £ ^ a 

% #H (HI -t -5 t <*> T \t & < . r ~f Jl K > ^>^att^^ftlcouTai^btlTv^d: 
[ 0 0 0 8 ] 

. # 9 - 7 >f ;u ? It x n' 7 ?7^hLTfl fe^fcilH* ffl . R • G • B <r> -? -i 

? u — y 1 >i 9^&mMizftM£-£&z biz =fc 9 t> ^ — ^^^^Sl^-tf^^^T'^^ 

o d *l IC W L x 7 -f-JL |«y-y>y t^^^-^^ttx ^' 7 R • G • B • R 

• g • b - tmmmizw *> m*.. ^mzmmz *tx <?> aiy * -v ? 

Lx IHd^Bft^^lC J: 9 fe^Bf ffift izm&Z i±x 3 tUC «k *) 7>7 7 -H^^H^S -tf -s t 

i« S t tl i n x h ^ § 3 i: ^T- § § AT't ffl T* * ^ . L L ft fc* <b . 7 ^ 

- h'y-y>y t4*7-^ita 1 iB*^:^^^ilJi--5 2 t^>T-c$i>-5<^T-x A iff & Ifl LBj ^ 
^ iff '14 * # 5 » IC ttfily t f LT^SfcHa^ilJ^'l*** i: 

x*c£>£o ^^«tei*ii*fflv*iuic<7>ililiifljPSfc L 7 s ^\ _hj&<7> «k 7 ic^frttt valid: 

[ 0 0 0 9 ] 

[iff fP^CitK 1 ] iff H 2002-53275 5 ^£38 

[#ff DP 3C$ik 1 ] NONAKA, T. . LI. J., OGAWA, A., HORNUNG , B. , SCHMIDT, W. , Wl 
NGEN, R. , and DUB AL , H. , 1999, Liu. Cryst., 2 6, 1 5 9 9 . 
[## i^-yCffli 2 ] PATEL, J., and GOODBY, J. W. , 1 9 8 6, J. Appl. Phys., 5 9, 2 3 5 5 

. 

[00 1 0 ] 

* m m It x iJftt m H * ffl v> m & ft ^ * =f \z is T x K > > V E ft X Rg 
[00 1 1 ] 

mt. ±.mmMm±.\zmi$2 ntzm 1 nz\%m t . ±.mm 1 m\^m±.izr^^ fxm.'\±m 

[00 1 2 ] 

* f& ic J: n ti\ S fStt * Ht IS l± x HlEl«llKk:J:»>ffi|BjLfcjx FE'tt B H H % HI & it L T 

iJfc. ixl^'tt^altlix ^13*14 van ^ffiit^tbl^ft^mLTv^ c i: faffinfe 
m H ^ ffl S ffl < ft ») x ElSjfli^A^fflv^it^-ck^Jt^Sftic ^llttt * H ^ ffi 

fa * fMfiP £ C t So L/:i*oT, ^ 1 Sei«I^_htCjx)^'l4.* H 1,fS^^^i--S 3 t \Z 

x *) x 9* -f ,1 k > -i > # <7) ge isj x m <r> % jju §ij l x & * a ^ ; h > > se isj % 

mjEtEP^n^^Ta^lc J: ibfic x IE IS] fli U «k v JJE * S IB * ffl 



i*TEft3M^*T 7 ^^T-^^<7)T'. ffliK#SJKW-hk:#MLT t-e<?>El^%«IJf L. ?* 

k > >f > w^mfc]xm^5t±^wm-? & z t sti^ fu ^ * -t £ » 

[0013] 

i* II JB ft* 0 1£ 3 iiX^X t «k < x c<7>itn. JiiB/xUEItiRffilB^^^-tS Jx 14 it li =k 

x>-±iem 2 /x j& *r ii /i * ts b£ -t * ix -it B B B a . aftsMTJ.scH'tfsu^ jx 

ffc&m H l± x _hM L «k 7 ic Eft )g<7> * * ffl * =k 9 t #r* & fc ^ s^Mte 5* lit <?> Eft 

?>* Ji 12 !g 2 JX^ 14 ^ B B B /I ^ *i i£ i" £ /x •? x K 

> > # Eft XRS <?> * Jfl ftl L x ^ittt B e H <n =e ) K > -f>Eft%#SC § 
-5 ^ "b T -S c 
[00 14] 

ifflLu. * -7 -y ? ffl 14 x i* H ffl <?> + t E ft M W frifcWt © # B X *> -5 ^ «b T *> S . 
[00 1 5 ] 

s ± ie bjhc ^ t a . _hiBJxi^tt^ B i,ii x i^itiRSt ; v-ttts ; k^ff * 

Lv\ M^-ttiftH^ ; v-tt. ffe <o * # '14 i« B e B # x t4'i)^i^ttifi B H H t'i^v-^i 

1^14 m H * - it$£ L T . Jc 9 fiST-Eft 3b*oT mx *) . ~z> Eft ic m L X wig t 
ffi < x § S ic E ft 5 "t± § C t b*X § 3 fc* <b T* <£> £ . 
[0016] 

2 ^lc_hie^BHlcfcv>Tlix _t IC * 14 i« II ^ t^TVH-Ftjv-t 
fz\$is~r 9 ') u-h^E j7-x^s:a^iLi\ ^ ; t ? u — h ^ ; v — £ a ^ 

7 ? H - 1 t J tix EftttJIB*&$F tc*i f¥ Lfci £ gflCl^c? i±£ 3 t h*XB -S 
[00 1 7 ] 

$ ^ * tz ±ief& bh ic x it x ± te ^ t ? u - h * ; v - a , r ( 1 ) t ft $ 

tl -5. lta%QX£> s 3 t I Lu. 
[0018] 
[ft 1 ] 

W 1,2,3 
(D 

[0019] 

3 d T-x t^ + ^X li x tK*x 1—2 0 <?>T ;u df ^ x 1—2 0 <7> T >i T — >i 
[ 0 0 2 0 ] 

tLfz^^m\zis\>X\t. _hiem 1 Eft^fc J: V_hiem 2 Eftfli**x )tEftJKT?*>S 3 
3b**F*Lvn ^EftJS*J^J^-t<6RS^^Eft«Laiix # }f M E ft ^ M X 3b Z> z t h # M 

[ 0 0 2 1 ] 

$ >b tc^^BHlcfcv^T lix ±afi^^«'l45«a ii x ^.^^tt^^-t & <7)T«£> s z fc*$F * 



[ 0 0 2 2 ] 

'tt i« ia it . ^7*^ k M>f^s^xp^4c^tv^*, fx ma m n m t m 2 m fa m t <d 

[ 0 0 2 3 ] 

i:jb*T-#. IE fa % #J ffl) i- S ic . Si 5>T fbvi * £ <r> ^ m * m -5 <fc 5 fc* & < . Mia 
7" n -fe x i: t£ *) . iBift«JBE%<B: fc*T* § -5 i: 7 ?Jj^tf ^ <b £ 

[ 0 0 2 4 ] 

ifc, # fE »J tf> i* II H ^ ^ 7 li x h 7 >x X 9 (TFT) ^m^fzT 7 ^ a 7*^ h 

'J -v ? a^j^ic i *) M9h £ *t Z> z t J Lu, TFTIf^fflufc7?f^7h -y 

? A^it^iffltsc fcici a m^mm^m^iz^rr . mrix*% % rzdbm&w^ ^ i 

7,7° v A Zfrh 2 h \z. -^^SlilcTF T*f >; y 7 X 

MS* fix h ^ffi^£-;bi±. T ifi ^ ii M ffi S flx <?> ^ ii ffi tSi^llcTF t*T<^^ h 
'J v 7 X g£g £ -tt v ? n 77 ^ - 7 ^ ;u ? * 0j£ L . # 5 - <?) J« HH^ t LTfflu 

[ 0 0 2 5 ] 

§ h IZ, *5lW<7>ftL&&^M7'\** 7 j - Jl F is — 7- > is ^ Jl jj ? - jj^lZ & *) MM 2 

^5:ti«ffiLv^ Tie^H^^^Tii s fE^IS^K, Kfa XPfi^£ c £ z t £ < 
llttt S H ^ I£ fa £ ■£ £ 3 bh'T'B §<?)T\ 7 ^-*Hy-y>y1r**7-^lcJ: 

0 lEfft $ i± -5 3 t \z «k »k 3tfF*3 < . SifSffl 5:74^/7 - <?> Sft ® ft T; ^ #1 3i "t 5 z 

[ ?& Bfl <7) H ] 

[ 0 0 2 6 ] 

* ^& bh </> jft ffi ^ 7jk m T tt . 'J ? -*f r X F(S s ^ t tr > X RB ^ ^ ^ ^ K > > # ^ E fa X Pfi 

t Befa^£L*i;b*£ 1: tc < v^Efa tc ffti S H ^^*T * t# -2> d t MS S i: 0 ^ 

[ 0 0 2 7 ] 

«IB±k:^^$ tifc^ 1 S£fa^ t . _hiem 1 S£fa^_hlc^^^ ti. J£ J£ It i* H * El £ ft L 

icjf^^^ n/i««JB i: . ±.mnmm±.izMf&2 ntzm 2 gefa^ t ^^-t^Mi^^m^. ± 

iff WL tfStWT'iS. 
[ 0 0 2 8 ] 

z J: 7 ^*f&BH<^^^,^^*Tlc o v^T Hfflttl L ft ft"b i^B^-t § . mitt. 
^<^*ffi^^^^<^ — •W^fe^-tHtl&BffflEIT**. 13 1 iz^jk-f J: 7 iz. ^¥tm<^m^M^ 
ifli, m 1 M 1 z<?>|? 1 S^x 1 a Tlcff^^^ nfc««IS 2aks z<?>nmm 2 

a Tlcff^^ 1 ffifa)! 3 a . z^m 1 KfaHI 3 a _h iz m ^ $ ti jx 1^ '14 m IB 4 

S jxl^tt^ H B H M*« 1 1 . is J; ^\ 12 S« 1 b . :w!2 mm 1 b Tlcff^ 

s nrz-mmm 2 b t . z^mmm 2 b ±.izmf&$ nrzm 2 sefad 3 b t zttfamm 

1 2 $ «b \z . lx^'l4i&Hfija« 1 1 tf> Jx J£ 1£ H JB 4 t WfaS« 1 2 <7) ^ 



2 Rftd 3 b t<r>ffl\z tt^ifttiftrB^tt!^ tu I B H H ® 5 ^ff§/5X2 *ITU5. 
[ 0 0 2 9 ] 

&fz. fx Ifctt it H H H 14ttSlS^I3 a _h 0/£ $ tl * 3 i: «b . Jx JS'tt i* H IB 4 * It 
Jxltv'tt^^li _hlBm 1 Ser^H 3 a tc «k ») Eft LTto^ 3 <?> JxJ^ttfixH, * M *. Itm 
9\~miz <k 0 *T Jxlfcteift II <?> Eft 1*JI8* III c h ic i •) jx fS & i« II IB 4 ib*Jf2 

^<r>x2hz><r>x . i*niB5£fli/£i-£ ^i^teitn^Ei"! £ -e 5 e ft n t Lt^ffi^f 

It ft SIfflUuS: i: fc* «b . mffinik m H. i: ^ ffl 5 fF ffl *>* % < 4 -5 . E fa jg <?> * % 
fflv*fci&# ,k *) t #l * ft lc E l»I £ faJ SP £ c i: fc*T*# S. 
[ 0 0 3 0 ] 

##EHfl<7>i«iaf|^^£^i±. z<r> J; 7 lc_kT<?>E faille — 7? »c Jx J£ tt i* & JB % 0 -* <5 - 
t ic =k ») . y -f >i K > A > V<0 Era X K jb*0j£ $ tl -5 3 t £ < tiftt v«t H % E fa £ i± -5 
ct^T'^tu^S^St^. *JEEEPftn&/£?jjUc J= «b i* ic. E l«I H 4* J= /x 

ma m H IB * ffl T E fa «LII % ff 7 t <o T- *> S <?> . ffl K #S jg Jil _L tc # S L T t * <r> E 

ra % mn t . 7 7*^ h > ^ > ^<?> sera <?> % u -t *> z t &x § * t 1^7 m * 

[ 0 0 3 1 3 

HLfz. ^ZtmnteLSk&^MTl* s $1x140 1 ic^i" =k 7 ic. I? 1 Stfx 1 a 4? =k 2 * 
M 1 h ^9\~m\z\$mytM6 a . 6 b <b fix o T & «fc < * - tl lc =k 9 A ft >t (ft jftfg 

t£ i: & »)*a^T<7>ElBl^|Blk:fB)tLfc^<?)**SiB$^43 *»T* # * . ±.mm%:M 6 
a is =k V 6 b a . IS t£ ^ sb* 9 0 ° feCtlTiei^Tv^. c tl tc «k ») . IS JEE # /jn ft 

#0 x li . SJBE # ep ^ flg T 1 4 . m it U 6 a * * Hr 9t =r co E ^ t rtu 7 «k 7 tc S g f § c t ic 
«k *) . i§7fcflx6a^;gi§L£:7£l4. gt^J^t 9 0° @Kt * C t **T- S -f . m^cM6 b 

ic j: o js»f $ ti. Bf^ngfc^So ztiizttL. mj±£\iiwvtm-?i$ . \«\-&m?6 

1x6 a, 6 blzttLftmO (i* L < tta = 4 5" ) tlf o J: 7 Ic^lt § ; J: tc J: ») , 

mmfr^iz & *) yt^mycnfab* 9 0° ^cfixmytM6 b -^mmL . w vug t % & . zco 

J; 7 iz*¥tW<n%LB,&^M=Fl$ . fa Wi M '14 m H * Sly ^ -v 9 - t LTfflu4^f*5 
[ 0 0 3 2 ] 

*^BH^^ H B H ^7K^Tl4 . fjxl40 2 lc^i-=k 7 \z, ttfamM 1 2 Tkmm h =? > 
^* x 7 (TFT) 7 h -y 7^1:11$ fifz T F TSUx i: L . Jx EE '14 m H fJJ S 1 

i ^nmnm s a t^t^^ ti^^ai«s**R ut, z <?> 2 o^s^^a a 

/■^^T^^ZH^ILu. :^i74TFT%fflufcT?f <7*7F 'J -y ^ x 77 it <^ 
ifi B H H i^*f icov^T W T ic sfe BH i" -5 o 
[ 0 0 3 3 ] 

13 2 icisv^T 14. jxCv|4jR®M**( 1 1 tt^ffiJB ^^iimtl 8 a X 3h *) . ^MMU&W. 
t & o T 4? 0 . — 77 . itraS^ 1 2 l4m«IS 6 s x IS 8b, y MM 8 c t? ck ^[ij^mti 8 
d^«bfll^$tl. TF Tllt^oT^S, :^J:74*Ii^jHflctfU'C> x mtl 8 
b =k V y 8 c 14 * tl ^* ftSEtfS lc E^I t T v^€, t <^ T * *) , Zflh comm lz it ¥ * ^JB 
^ £ c t =k ») T F T^T 7 fcfEtft $ i±. ^lSI«1t*S*Jffilft$ -fr* 3 t xm 
ft 8 b =k V y fi 8 c Lfz^frlZ. 0$ ft* Ife Sc M X £ fix *) . x H 

ffi 8 b f t y tft 8 c ^ -ff i: 14 5* ic ift i" 3 t frX £ Z> . x IS 8 b =k V y 
f*8 c \z ck ») H Utifcgg^ttx ^^m^m^^k^M^^MM-f Z> I'J^fiT** s iB^T 
do *) . ^iS^tc l±^4 <H1 o J7i T <^ T F T *T 7 is ck Viiti 8 d h*W^ $ fiXv^ 
&o *%flw*Si^if5f fttv x fft 8 b ck V y fi 8 c icJEiX-ft ^-m/T^^nx. S c 
t lz ck ») . §iii^)TFTif 7^IH^if^ ; h^T-§^ 0 & 4? . 13 2 ic t? T 14 Jft H 



[ 0 0 3 4 ] 
[ 0 0 3 5 ] 

^Tts - <^ «fc 7 %Mf&iz fiz t cox* it & < . § ti x v > s i ij ^ *t ft a 

Z J: 7 & * IE Bfl <?> jfc H It ^ * ^ tf> & 48 fi£ § W ic o v * X iil T lc t¥ ,f ffl tc Bfl -t S o 
[ 0 0 3 6 ] 

1 . ifc^^i^MTcDffif&ffiti 
( 1 ) fxm&fcB,MmM 

sist. z^i? i **R±k:^^$ nr^mmm t . z commm±.\zm^^ nr^m 1 Eft in t 

Ix Jft 14 i* ii fill S*t ouTUaiti . 

[ 0 0 3 7 ] 

( i ) txm'&m^m 

^mnizm^hn&fxm&m^mit. m 1 m$am±.iz&i&$ js & i* & % im s ft l 
T^st^^is. Jx fe ?r h a . a? i Eftisic j: »j Eft LTfc »> . fj x. itm^m^mm 

L T jx WSte m H * 3 -tf . * <?> Eft ttJ|g% HHfbi" S c t iz «k 9 jx Jfcte Jft H IB 2 
ft * c 3 <?) «fc 7 ic * % Hfl [c 4? o X s Jx J£14 ifc H IS li ix J&'&i* a <?> Eft ^flg^ (MS it L T * 
S $>cox&2>cox . $tgSflM£i*ii*E6J a6<7>EftJSt LTfllt^ : t^T'S I. 

co « s ffl a*^ < %2>tz#>. wifamco &^m^rzMa & *) t % * fa tc & i^mtt n ^ e ft 

[ 0 0 3 8 ] 

3 <J0 ± 7 * ix * H t L T It . * ^ ^ v ? ~& ¥&M.~t & co X &> & z b t>*lt? Lu. 

* v * -v ? ffi ti . ffl tf t seft MB tintm ^^-z?*>*. 

[ 0 0 3 9 ] 

H e H co Eft AB* HI ^ % z t ft» of |g [c 4 § friz, X 3b % o ft ^-'14 i B B B ttfiUTli, 

'14 ift H t -? - . n"l4* H * 'J =C V - . J: ^fi ^'|4fi£ ^ # V -7 - CO \^ ~f ti fr * ffl V> S 

-titmtx. £ *) &uxm$}fr-^mx£>*) . *^Eftic^ Lxcomm^m < * #©ice 

ft $ if Z> Z £ frX B £ fr h X 3h & . 
[ 0 0 4 0 ] 

_h Ififi m a 6 ! t ; - LTUs fi^-tt W ftg* * -5 * sit t ; ■=? - X$> tl liJff PR 

S tt $ ti & < . 150 x. it =e ; ^ m l - h t ; v - , t ^ u - h ^ j -7 - ^ i-f ^ ti 

T t * o 

[ 0 0 4 1 ] 

t ) ~t 9 'j u - h t ;7-UTii, #J^. i£Tie^T*H2 tis f b ^ ^ i- s cH 1 

[ 0 0 4 2 ] 



[it 2] 





O 



[ 0 0 4 3 ] 

_h!E it \Z is ^ X . A, B . D . E is l±-<> -tf > . y ? n ^^-^ > J [i f V 

H D 4? «k V E ti . 7-hf L >Sx > U > S . i7 N fiSf (?)|pnS$MTla d LTu 
Tlxkv*. MU-^M 2 !^ tK^/I^. &lfe$C 3 ~ 9 cot >v * Jim. $kMW. 3 ~ 9 <r> ~r 

>l X >l *° — >l^. * fzlt is T ) ^COX^-f fiX£> o X & «fc V^„ $ <b IC . y>T#I*^<^ 

T y* 'Jn t^yShAJ/ittDtU, }^*i(3— 6^)7iJrL>Ii^)X ^ — ^ — % 

[ 0 0 4 4 ] 

h ** X § -5 . 
[ 0 0 4 5 ] 
[ft 3 ] 

(X) 1,2,3 



(D 

[ 0 0 4 6 ] 
[ft 4 ] 




[ 0 0 4 7 ] 

_h Ifi^ lc 45 T . X «k V Y tt . m . £kM& 1 — 2 0 <jo t ^ * ti . )k M 8c 1 — 2 0 <?> 

- ;U . * ^ 5 'I . rkMWC 1 ^ 2 0 CO T >l ^ >l >l & — >l ^ l^ll N 2 0 «7 i ^4 * 4 

^ a r > . y-T;^/iti^hn^^-t 0 £ x mli2 — 2 0<7>!Effll*l<7>S 

[ 0 0 4 8] 

*IEBH tc fcv^T ii . -LIB 5$ ( 1 ) xm$ ti*ft^-Jft/**<ff3ik:fflv^tiS. 

X h LTtt, fc£ £g $t 1 ~ 2 0 co ~r >i * >i ir * >> ii >\, # — >i . iftltlifilTJoSCi: 
fc*#F ^L<. ^T't^itl~2 0<^7^Kit^y^^*-i, Jff \Z C H 3 (CH 2 ) 
4 0C0?i)5:t &*£f Hu. 
[ 0 0 4 9 ] 



^$tm \z m *i s *-o"tti« n ^ J v — a x x le <?> ^ t* *t ^ t ? u - h t ; v — *> 

^zH'ifiLu. i? ~y 9 ') v - h t ; v - li » Kft^SIt^: H£f tc Jj£i# L * * g © ic M 
[ 0 0 5 0 ] 

ii$Ltt^tti« B H a t 7 v — l±**ii# -y ^ffl^MtSt^?* < T «t =k 

. * HH u T . Ztlh<7>M&&S&& : E ) v-tt HLf; «k 7 ic 2 f I J7i X S L T ffl 

£ «b tf> T <£> ft li =k u h X' 3h £ o 
[ 0 0 5 1 ] 

WLTtiv^ fjx.a. HXUMItt \z «fc *) S^tt^ B e H +t£l-^it^2 -tr£ Pile tt . t^S^- 
W%HIjb*^S«:»^l±*>S -iftl9k:fflv^ii'Cv>5 $1 £ li Sfc M It \z & zMS^m 
&lz ft u t a . ii^Ttfi^-^^ai &iR.m<7> fzdb iz fflv^ti-5*^T*>S. 
[ 0 0 5 2 ] 

*l&Bfl (cfflv^Cfc i?*T* § £ t£ S HI 8(1 tLTIi, > ^ >l ( tf -<> vM >l t t s 7 

) „ > >/ ^ > v 7' f 4 x - f ^ , > >/ ^ ^ v y d t^n - f i , > '/ 7 x ; > 

N ~? > >f ;u . ~* > '/ ^ ^ S# > * >l s 4 « > ^ - 4 ' — * * A, i? -? 

i - i 7 7 n\ "5>^*>f ; >f ^"O'/i-h, 2 

7 > '/ac— N , p-y if 7 $If i 

— > — h x 2 — > ^ — 1 — (4 — ( > f ^ * ) 7i_i) — 2 — t ^ 7 * >; ) -?T2 >•< 
y — I — Jr > . 2 — -yiS'i— 2 — i;>f*T; 7 — 1 — ( 4 — t ^l- 7 * m ;7i-i) 

— ~f 9 2/ — 1 — * > x 1— (4-Ffy^7i-;l) - 2- t Fn^y-2->f ^-/n 
; \° > — 1 — ^- > . 1— t Fo^yy ?B'\Jfyi7i-)t / rF>, 2-tFn^y-2- 

/ f ^ - 1 - 7 i ^ 4 7' D a' >' - 1 - t >\ 1— ( 4 — -(y7'Dfi7iZ)l) — 2 — t 

h'o^y-2-if ^7'nA>-i-t>\ 2 — ?nnf t^ff > h>> 2. 4 — 'J f 
>l + **r*fyhy2, 4-yM77'Dfif t^-t>h>\ 2 , 4 — > f ^ f 4- ^ > 
h > ■ x 4'y7"ot:'if t^f>F>, l-ynn-4-7 , nt^yft d f 4 t>h>f^f 

H T* v^Tjn -f & z t t 16 T *> s o 
[ 0 0 5 3 ] 

:wi7 ft7tm£-H§#i3lJ<7>»« i: LTUv -J&ftica 0 . 01-2 011%, *f I L 
<ao. 1~1 011%, «k9#FisL<ttO. 5 - 5 S»%<7>iEHT* _h Ifi jx ^ '14 i« B B H Ic 
^jn-t & z t **T' § § . 
[ 0 0 5 4 ] 

^^HH m \>*b fl & Jxfo&m & JW <r> m a. a . 1 n m — 1 0 0 0 nm^mmtHT* 3b & z b 
*F ^L<. J: •) i L < !i 3 n m— 1 0 0 n m^ffiift T*J>6. /x IS ift aa M _h Ifi $E 
H^0xTj?<ft§i: W _h <r> H 77 '14 * s ± CTLiu, * JiIfilBH «k 0 » v^t pff S<t> 
M77'l4**»'btiftv^-a )b*3S§ *^"??*>S. Lfcib^T, Jx IS '14 ffi M <r> m * a . ^Wft 

[ 0 0 5 5 ] 

iejxiS'i42^ii^#t?ixiS'i4^iiJifflMx^^^ffi l . sersj^ii^tf v^. _t te ix m ^ <^ 
mfavtm&mfeit't z z t \z j= *) r^t§ z t ^fg ^» 

[ 0 0 5 6 ] 

Ifc, Jx IStt ^ IS ffl MX m * ^ ^ £ <JO a ft < . K y -i ~7 i >i u m % f-nb fttffr L . 

m n * >g is ic m ffi $ -t± t ix is ?r h h ffl m x i* * m m l . c ti * m 1 se fa n x tc m ft l . 



[ 0 0 5 7 ] 

_kiejxj£'ttv«t,mi flmXi«icfflo s mm t l t a . x le ix ^ 14 # ^ ,g j$ -t -5 c t 
t-s. 1 le^fli^ie^ft^Fiw l & t t> its titi^ ic mfeiz $ ti# v^o 

> ~b > . h ^ x > . *c x U > ' x n — x* ^ ^ ~< > -b > x y x ^ ^ > x -f- h y ') > # 

CO )bk (LtK Ife M : 7 N x ^ > -b > ' . 1 , 2-y'iKy^>^>> yif l>7'Jn - ;u 
x 7 ;u x — -T- ^ CO x — -T- >l M > T -b h > x } + )VX. + >v *r Y is ^ H'M'^f 4t 
h>, y7n--^+)-;> x 2, 4 - > 7 > y ^ > V 7> 7" b >JS I S S£ x ^ ;b x 7"nfl 

> 7 ') n — >i ; > ^ x — -T- ;u t -b -T- — h „ 7" a tf u > r n — ;b =E ) X Jl, X — -r- 
t "T" — h ^ y -y^P7 n>f^ixf*I ; 2-t'n n*>\ N — 7 ^ — 2 — tf 

n K > x yif 4$iA7; Fx y i f 4 7t h T H'i^T ;F|g| ; t — ~f * >l 

T >i n — ^ x y T -b h > T 7 ^ n — ^ x 7* ') -b 'i > x t 7 "F -b ^ > x x f l, > r 'J a - 

h ') i f L > 7 'j n - 4 , ^^yU^^'in-^f^T^n-^f; 7i;-^, ; \' 7 7 

0071 j-4|^7ij-4|; ^itoVi7* v x ;u -fe n v ;u x\ -f =f- >i -b a y 
;u x\ x U > r 3 — ^ t ; >f 4i-fi7-bf-Ff <^tn V*7*If ^) 1 iff * fz 

It 2 ft iii _L fc* & ffl rT^T*> § o 
[ 0 0 5 8 ] 

v x XM Lfz «k 7 tcm 1 EfclJg ttfc v tS it^ib*cfc^,o L^L^^b, 2 »JU _h 

<o.g«£S£-f£ffli-3 xi t iz =k ») x :w^I^^@lt§:H*T*§5, _h IS <*> 3S « £ 

=i - a, % x vg m t co # & T cfc s . lxMSttJ«S«fflMXSt<?>«ISlix Ix i« H « -14 ^ 

0 . 1-40 11% x *f*L<til-20 Iiro^ffiHT'il 3 ft S . JS Jfcttift ffi IB ffl ^ 
X.*<^^^*»_hieiBH =k "J i&v^ t x /xJ£1*ifcli**ffilS| L ic < < ^ * ^Tftltt v x itlcjx 
1^-14^ ^HfflMX^c7>eSib*±ieiEH «k ")lv^, Jx J^tt HIS ffl MX JteJS < & 

[ 0 0 5 9 ] 

x?^iCx x ie jx '14 m ^ m m m x i« tc i j . ^^tmco a ©*a**>*v^iBHrt-e. rieic 

Xi" * 7 ^fbn-^/^^/jn-t § c h ^T- § 3 „ ^*t- § £ ft^-^j t L x it . Mx.lt. #ffi7- 
^ u — ji t i * wt * li * if ^fe Id ^ L x # >b ft -5 # x 7. -T- >i -f v # — ic x ( 

> 9 ) T 7 ^ ^ Jx IZ ^ if x # "b tl § # x 7x. t- ^ ( > ^ ) 7 VH — h ; # V — ;U 

* 2 M <jo >f y x t ^ - h * % Jf o fk^-^ * S vmc Jxltv 3 fc^ x ^ <?) fx it^X ic (> 

9 ) 7 7 ^ i ;^^^jxJ^x?-t±Tl#' ; ?)h.-5* l J r 7U^> ( > 7 ) 7 ? 'J 1/ — h ; t* A 7 i ; - 
'J ^7 ^ # > @^ # 'i r ] ) y y ^ X 7x f ^ , # V ^" — )l # 'J /'Jyyil-fi^ f&WiM&Tz 

itmm^^t^i^mm. 7;>x#JfyM, h >; 7 x ; - ^ 7 57 > • x # ^ y x y 

t Knify-x>4f>Mxt^yi^#^x#^yi^x:, (77) T 7 M ;b jx f£, 5? i± 
Tftibtl-SX^^y (7^) 7 ? 'J L - h ^cOTtm n ttfba ^ I T 7 ') >l * ^ 7 9 7 M ;U 

s^^t§ ti^tt t> h h h tt {t&mm> t-f ti s o xie jx i& h ic ?t -t § c ti ^> ft: ^ 

U^))$j)Diii, *%Bfl<7>a©*»^5ar*3tnarv^fEHT?SiK3*i<6. - ti «b t> \ k ^ ^ to /jn ic 
J; x jxl^tt^ H B B ^^fb'l4^[^]X L x »<b*iS jxl^'tt^a1.IS7)^M^S3b s Jt7v L x %Tz.*k 
7>^^'I4 it?*3c# c?tl5, 
[ 0 0 6 0 ] 

3 co «k 7 * jx JJEtt * ^ m m ^X * * M ft -5 7^ >4 t L T l± x 7. tf > xi - h vi x n - ti XT 

- h x 7° >J > h ft . t» 7 y XI - h V£ x 77 - ^ > ^ - h Vi ( 5M XI - h ) s df- ^ X ^ >f 

> /a x ^ - - xi - h >£ x x' u - K xi - h v£ x x y u - xj - h x r 7 tr t xi - h vi . ^ - 

-73 - h >J x }¥ L Si t xi - h **#i-f tl £ o 
[ 0 0 6 1 ] 



m^mnt. mx.it. Mffi^s t l < $ ^izitznh^m^^^^^^m^ 

lz J: *) ft £> fl -5 « 
[ 0 0 6 2 ] 

* Bfl ic u T li . _h^Lfe J: 7 lcM2 tifcjxJfcteifcia*. i? 1 Kftfll tc «k *) SCfa $ 
. etui. ii^mN- I ^»^i^TT#amJii- § ^^V^^vStc J: 9 ;b*i£ 0 ::T\ 

N- I m&&t It. i« B H J^bi/jffi^llt5fiSt^t^T'i5. 
[ 0 0 6 3 ] 

_tifc LfcJ: 7 JxIfc'&m^ltmtf'&mBittm-^ii-? Z $j<nT° 3h >) , z co J; 7 ftS£-'l4 

H e B » <^ K ft ^ J ^. m^fbi- -5 tc u . S^^^'ttfbi-^v$'l4]Ktt^^Fatti--5^^ib*ffl 

i*«b*i*. 3 3T-v^ 7 v£ 14 J& ft i: It. LXM^^mz £ Hzmtli)* 

*>£J&tt*S^:V^. ^^T-^miJti^14^ H ^ftf*l*) lc t£ S US #i M # $ tlT i^T ^ =fc 

[ 0 0 6 4 ] 

f$ ffl 2 *l . ftl^l 5 0~5 0 0 nm, ^f* L<iJ 2 5 0 ~4 5 Onm, £^lc£f 
IL<li 3 0 0 ~4 0 0 n m^Mf}^^ v * h ti £ . 
[ 0 0 6 5 ] 

t%ffiX£>2> Z t fr>b . m^Z?£M&ffll&M&&#>X . ^^m^^fomfr^BX&Zfr'bX 
[ 0 0 6 6 ] 

z<vmmyc<vycm tLxit. fam^m 7 > 7- c &s 7 > 7\ y ^i7> 7\ 7* 7 

•v ? 7 n ) . ?S JEtJ&m v y -f ( ^jEE tJ<#S 7 > 7\ > ? i a 7 -i H 7 > 7° ) . y3-F7 
- ?Kt7 > 7° ( 0 ?i J± tJ< it 7 > 7\ ^-b/>7>7\ tKIM^-^ ; > ^ > 7') ft^MJ^ 
T' § -5. o ft ^ > 9 'i ^ 7 -f H 9 > 7\ ^ -b ; > 7 > 7\ ml±?i<M "? > 7' lp<7>{£ffl h*M 

mziiz* %fz. mm^mit. Km^m ^ <^ u^^tm ^ muum miz ^ ^xm^mm 
2 ti x m tt 2 *i s o 

[ 0 0 6 7 ] 

3 ^ jc 7 ft v£ '14 pi tt *g <7y m mit. ±mm&'\± m. ^ nn^mmm t% sfis^ttTif ^x 

ftSttfilix f^tfiStfiT^T^, gift fc*^ tc #Ltl -5 C i: li «: jb-^ T- *> * . 
[ 0 0 6 8 ] 

£4?. S^'l4^ H H B «ft<^E[S]^fli^lII^fb-t§^>S i: LTtt, _h Ifi « 14 «C tt *l * M Wi 
-th n^SX^YXz % . tyMLxmtr'&'m.^ttn^n&Z ifi^tfflv^s c i: s. c 

<^ Jt ^ ic m ib ti 5 Jx l^tt b b h L T ti . fx i« bh <7) N — I $s ^ W TT\ jx 1^14 i« B e H 
lc#*$ tiSM^'ttJftS^ >> ^-frU&M^-t Z %j<KX3bh Z t h*tf * Lin 
[ 0 0 6 9 ] 

( i i ) & 1 S£ ft J£ 

jxic. *mn\zm^<bii&m lMfamiz-D^xmw't&o ^icfflv^niiis^ 

It LTli, ±iBMUEttStS*ffil«l § . $ «b lc _h IB JJE * ^> ^ ge ft # US 

%mSfb-t-5R5k:Si^W%JS:Hr3 ft t tox&ft itn lz PISli § ftftv*. x. li 7 tr> ^~ 

3tan. >t ic fni ^ 11 # ^ ^ l <7) ^ ffl v ^ -g> z t h^x b -5 *fiB^ iz fcv^x ti se f^o 5i 

*JteLfc7tffi|SlJS*fflv^s z t fritf£ Lv\ 7t S IS] 5!i II li # m ft* B£ l«I ^ II T S 

if nn^?m^¥i^.t) s ^ < . s a w ft ae i«] ^ h ©J iff t s & &x m x & & frhx&z* 

[ 0 0 7 0 ] 

ftfcx 7tsefS])]i<^«^«fl-. & ^uytmfo^m^rtmizMLxit. zttfamM<v 



m 2 ge i«j n <o js ic i e « -* * #k 3 z x <d mm it ^ is-t*. 

[ 0 0 7 1 ] 

( 1 1 i ) mi s« 

JS£lc i&H^l^^T<7>S*< i: L Tfflv* ^ ft s <?>T&ftli^k: £ ft £ < * 09 

SM16) l± . 1 OnmttTT'fc^ck^iU^ J: Iff H ( Ii3 nmttT, 3 <b lz iff 
£ L < li 1 nmlilT<^>fBHl*IT*^>-5o 4 » * % Bfl ±? u T _h IS ft ffl ffi § li » jKT 1 n SI 
mift (AFM: ATOMIC FORCE MICROSCOPE) iciM^t^;^: 
* s I'll), 

[ 0 0 7 2 ] 

( i v) mtm 

ift H ft ^ ^ =f <r> Wdk k L T ffl v^«b ft T £ T ft li^ lc Pf! S £ ft -5 tf> T ti * v^*» . 

/xF5'f±i«sOTa*i4j «fc w^^irxwtss^i *>^& < ^-n^mmmm^xm^^ ft 

1 (no) l < mtr hinz>» ^mn^m^m^mi 1 * . tf T-sm^fz-r ? t 

iy°-^h ') v 9 ^JjjX^m^m^mi 1 k -f ZMniz it, fxIfc&WL&ffl&WLts J: vtt fciSlK 

4: ytl^v h 'J -y 9 x ft ic SB^U L . xtftt y fl T B * ft g£ 9$ \z T F T M =f is Jc V 
mMMU'&WtW.-t & . Z if lc . Ilfft, TFTIf , xtftfeiVytfttJ: »)^ 
ft-S*«J8<?>l!!Iflg&<?>^tt* 0. 2 m raMTT-J. -5 3 £ L v> 0 m tl H 00 ft g& 

co^^O. 2 m m^Si. 5 t , E6l£Lft*£c^-*v*;b*«b'?#>-5o 
[ 0 0 7 3 3 

_LiQm«Ji it. ±ieii*i±icc vd^, * ^ y ? > rv£ . >f * > 7' u - ^ ^ > r 
mv^mm^^iz * 0 3t bh ip m d ^ -t -g. c t § . 3 ft^ •=? h -j >y 9 ^vtiz 9 - 

[ 0 0 7 4 ] 

( 2 ) MftM 

YKlz. *m.W\zm^ hiiZ ttfa£Mlz^>\.*xm.WtZo # fE Hfl £ it 3 ft * tfUi . H 

2 s«ic n lx \t ±.mjxm&fc&®mwi<r>m 1 ais^«icie« l^^<^ t mmx& 0 . m 

ZT-<5omBHiifii§i-So 
[ 0 0 7 5 ] 
( i ) 8? 2 S£ |S] fli 

c t h s x* b z t> s . ^mm \z fcv^x it Thiers] ^11^ m l ^Ttier^ni^ffl sit ***f * 

[ 0 0 7 6 ] 

. yfcKsejxjft (y>^. sttfb. •&~zne>nrzmi=.mj5&-&i$ j ft & z t 

[ 0 0 7 7 ] 

*f£Bfl icffl ft £ K ft <7> ti ft fi- 1 J . Tfe^FSW LTyfeKSeixI^^^ £ z k lz «k 



*) x ^^S«ttJKS%ElRl $ ■£ S ( T^Se^iJte :photoal i gn i ng) ttt5 

*b c?> T« tl liff IC PUS 2 tl -5. «t ^ X' \$ & < . Z CO J: 7 * ttf* k t T l± . 7v § < . 5^ tf> ff; 

* ft^fb LHTif fl5 %M$]^itt)*^m-%?cm'\±{tm k . 9t=f-* co %j co zitfxm 

m t tc 5$ tt s z t t>*T- § s . 

[ 0 0 7 8 ] 

::t\ 7t S f b Jx J£ k it . t£M#J ic & *) %.-<7>it&Wi)*1fc<7>m&ftiz&ik-t z> MMt^k 

O 7 . C. cT> =k 7 ^7tS't4ftMWfl-^ffl £ Z k tC J: . T^MttlC J: 9 „ « & <^ M '[4 # CO 7 

^^s^S'tt^^it^n l . ^ tuc j: ?tm$im\z&%\zm?]&-&tt5-'tz> z t 5. 

[ 0 0 7 9 ] 

testt-tft z k **T* § 5 «t <7>"?*>*iii «k v^i?*. 7t Se ft H ^ <z> a 7j <jo ft 4- fc* =fc *) t 

%zztfrh. ytr. mitmi&2Lrzi$?£ftmjzifc-z*>& z t * lv^ 0 :;t\ 7t-Sfb 

JxPE k a . tMUIc «k *) IS§7fc7jft icSft L fcJxJfcSBftfc* 7>>* ^ M # L T^f 2 a 
ts ixJfcfcv* 7 . z <?>JxJ£lc «k ») ^Tt^ft^IEft^^HfbL . Ttseftmics^tt^N'^i- 
S C. k **T'# £ o — t£ 5> » Jx J£ k li . ^tmm\z «k 9 f§7fc?jft lcg£ft t -f 5 K & 

tcofrTm'&frM-tZ IxfEfcv* 7 . c^jxJ^tcJ: 9 fgT^ft [cftift &^ft lcg£ft L fc^T 
8*8 L , tE E ft H ic g 7j * ft -5- t4 3 k i»T*§ So 
[ 0 0 8 0 ] 

*i&BHtcfc^Ttt. Ttseftd^ii^ttft k l x . ± ie <?> * ^ -e t . yc~m.itjxm%rzit 
ycfrMJxm*± c s z h\z£ *> ycmfamizm^'&*tt^^ zycjxm-mcotfn*m ^ z zt 

[ 0 0 8 1 ] 

* *> *> 1 0 n m ~ 4 0 0 nm^ffilrtTfti C ki'ff is L < > 2 5 0 n m~ 3 8 0 n mco 
IB m 1*1 T* -5 3 t =k 0 *F * Lu. 
[ 0 0 8 2 ] 

Tt^ttfbM+tW k LTti. 7t S '14 fb Jx Jtac J: ») T^EftHtca^tt^N-Jf -t § c t 
S W W T *> ti 4f tc 1*1^2 tis t<7)Tti^rv^^\ fiTt^ftlc 0 DRilX^stc -t ^ — 

c: <7) j: 7 zifcm&<£jxm&fc&w<7>mKJ5fa\c.&[*\ Ltzixm^ income 

[ 0 0 8 3 ] 

±K7t^'l4fbJxPtv'l4fb^^lcfe v^T . _h Ifi s f b ix tt . xx-h 7 > x^'ftfbJxI^T- 
^S d k **#F £ Lu„ TtMtttc «k 0 x h ^ > x#<?>v^-f ti^<J0S'l4#)b*it^n L 

[ 0 0 8 4 ] 

*f&B^ icffl tis Tts^fbixi^ttfb^t; k Lxii, ^^Tfb^t/. *fct±. ^^L< 

ti m \z =fe 0 f § S □ '14 =e ) ~? - * m i-f h z k ft* T* S -5 = zfihlt. m «b tl -S 3$ H5f M 
tt i« B B H <^ ft M tc it; c TiifiiiKi-titi «k ^\ T^Mfttc «k *) Ttgeft die ^^jtt^ ft H- L 

t — ^fflv^sck fc**f i Lu. z <^ J; 7 ^ ^ — <jo 5& fri* t x TtSCft fli tea 

[ 0 0 8 5 ] 

3<7) «k 7 *^S'l4fblxl^'l4fb^# k LT tt. M#flSlcii. t V ^ > -If > x ^ ^ ^ 

>#l&^ t^y x- h 7 > x^'|4fbjxltv'l4#^^*-t 5 fb^-^^^if £ 3 k ^T'S So 
[ 0 0 8 6 ] 

HLf; J: 7 =5r^^Tfb^tl t ; v - >fe^'l4 ffcjxlfttt fb^t/<^ * ^ T- 1 

. *^BHlcfflv^tiS^S'l4fbJxltv'l4fb^^ k LT tt. tc t -If >#*§^1ri- 



t <n ffl k ft m < . Mutt m n <r> nz \% m w iz & iz m l t us ^ <b t- * „ 

[ 0 0 8 7 ] 

#-fi ftJxJft * jpj m L 5fc jx J£ ffl <?> ft # i: U tt. 7t — MftJxJSk; «k 9 ^EftJJi 
tcS^tt^N-^-t^ C i: ^T'§ h¥S^X'3bri\tn\Z IS^ ftS & <?> T? l± ft v ^ . => is ii >l 
latt^KlStf L x ilTtTaftlc J: *) n# i|X ^£ S ic i" £ ~ 14 ^ 1f i" £ ~ M f t )x 

t ib* T § -5 ^ "b T- -5 o 
[ 0 0 8 8 ] 

Cl <7) J: 7 ^:ff 'tt^*i-^7t-»fbjxltv'ttfb^^ t LTii. lit Lit -f&BfracX ^ ,i 
» 7 >; > x ^ ; > x # >u =1 > S is =k v x > -7- ^ -f ^ S fc* <b M li ft £ 7 > ft < & 1 II <?> 
Jx PS SB f£ % * i" £ — M f t Jx * 'J 7-4f H»5 z i: S . 3 ft <b <0 * t ^t~fi 

ft Jx fEtt ft # 1 l t a . ilUTy^^xxfik 7 v > * tz a * ) > <o u -f 

ftjb^%#tf "fifb/xfEtt* M 3 i: Lv\ 13 7? ft ic ffift L £: a » (9 4^t& 

fn 7- h > confix # fc* /x £E §& •& t * o T => i? ij ^i^ti - i: ic «fc 0 . t£ Sfi ft die § B \z 

m ?J 'I4 % ft -5 3 t jb»T* §5*^7355. 
[ 0 0 8 9 ] 

cOT-cfcfttfiff tcPRH^ ti£ t^Tli^v^**. ^S^j^ft***^ if<^. ±ieMM^JxPiS5l5 
fi[B]±<^ffl5ftffl^^i?'^J:7^7rmT^^<^feg|^*^%LT^^^ s t<^T-^^Ch 

[ 0 0 9 0 ] 

^) # ') f ; h* T R N 1 199j*irtf!f5:a j Tl5. 
[ 0 0 9 1 ] 

*flWK:fflv^ftS7l£EraJg<^«^W3PI-tt. 7^ ffi H <^ 7^ S£ ^1 '14 * i-fSr v ^ SB ffl 

tf h ft -5 o 

[ 0 0 9 2 ] 

it$-i±^o c<7>jt^ic. MX^^<^7fe-»fbJxPi>'l±ft^^ * tz\*ytm&{£1xm j \8E.fc'&m<n 

0. 0 5li%~ 1 0 li%w|BHrtT*$)l> C b frltf L < . 0. 2li%- 
2li°/o^lBflTi>5:J:^J;^ILu. # 1r M t/ s ± IQ IB H J: 0 <h £ v ^ i: , K |S] Ulc 
iiS^S^'tt^ft-^-i-^ 3 t ^Si t % *) . ittc #*»**_hieiBH «k ») 7^ §v> i: . IIS 

[ 0 0 9 3 ] 

t L T li x X fcf > • n - h vS x n - ^ =1 - h x a 7 K ^ - n - h x X X U - =j 
- h x x t -7- -i 7 n - h v£ x X a 7 h r n - h v£ x "7 -f -\» - - n - h ^ ft ^ % ffl 

[ 0 0 9 4 ] 

±E1f fi^ W fl- * MflJ i" § 3 t iz J: »)t#^ft^)l^j¥^lix 1 n m — 1 0 0 0 nmcolBH 
1*1 T- 3h & Z t ***p * L < x i , )tflL<li3nm'-l 0 0 nm^llflT^S. H<^j?^ 
fc*±ie$EH J: ^ i: +^ft7tge^ij'l4^#^ d t ^T* S ft vW^tt^cfc ») . itlcJ¥^*»_h 
leiB H ck *) m i: ^ 7. h ^ ic ^ fij lc ft -5, jg ^ -S fc* <b T * -5 „ 
[ 0 0 9 5 ] 

tttft^-t^xit^T'xi^. m%t'tzyt<7>%i3k&t£\*. <biiz>ycMz$}m<7>mf&ttn\z 

m c T m'S.M H~t ft li Jc ^\ ^^7fe^i<^|BHl*l . i- ft t> % 1 0 0 n m~ 4 0 0 n m<7>fE 
ffll^T'^l) C t fritf t L < x J: •) ^f I L < tt 2 5 0 nm— 3 8 0 nm^MrtT'J^ 



[ 0 0 9 6 ] 

ft }t 7j fttt . _h IB Tfe m & Jx &5 % £ <j*t*§ 3 t <o t- <£> ti i i^f tc Pi S 2 ti£ t 

ftdfe i: urn 2 m^mmzmmmizPi ixi^ o • -45° tf>iEBrt t - t s l 

< . i^H<fl2 0" -45' ^ISH^fct^o 
[ 0 0 9 7 ] 

•7- /citric it. ^tm^mm^n ^ tz'&. mm~tz> z t \z & . *Mv-fLL. yt 

[ 0 0 9 8 ] 

( i i) $2 jx fE ft H H H m 

*mn\zis\^Tit. ±.mm 2 m^m±iz. jx j^ 14 ft B e B ^ im ^ ft t t & -e. if 2 m i£i4ft n 

^zH^SLu, Jx '14 ft a% ti . _h *E L £ =k "7 tc . EftJgc?) ^ ^ ffl tzM^r =k 9 & 

ff3ic^Mmtti« B e H<^sei^^fi5iJiii-^ c h^T-s 5^bti>^. isfc. ± ib jx j^ 14 ft B e B ji ^ 

tli <E> Jx Jt> 14 ft Is 3d J; _h IB 2 JxJ^'ftiftBHJB^^/^^^JxJ^'tt^BH S & § ffl ^f*. 
£ c t \z =k ») . 9* -7 4, K > > V <o IE ft X m <?> ^ ffl] M L . tit'tt ft H <r> ^ ; K > 

> ie ft ^ t# s 3 tn'§^^x**§. 

[ 0 0 9 9 ] 

& s 12 JxJ£ 14 ft a JS tc ffl <b tl § Jx Jt^14ft H B H . UJ:VS2 JxJ£14ft Slg^f^^S 
^tco^xtix lILf: r ( 1 ) Jx ft H fl ij * fix ( i ) Jx J£ '14 ft B e H JS J <7>«HcfB«L 
t <^ t [a] f | T' „ 
[0 1 0 0] 

t\z£ *) , ±iejxj^'i4^ B e H Js^«^i-^jxj^'i4^ a e H fc j: v±.mm 2 jxm'&m.mm*m®.-t 

^Jx^ttiSB^^tit^S^S^^ht^ c t ^T-S c <?) Jf ^ tc , _hIB 2 o<7>JxJ£14ft 
li tc ffl <b tl 5l^ttt J ^-<7> Ji ^14^ii£S life] DT'toT^S^oTuTt iu. * 
/i^^&BH tc fcv^T . IMt ^-5 2 1J-UIU^ib€Tfflv^:t ! f?§, -eti<b 

^I*d 3 i: t c Jc ffifiX^^ftJ? -t±£ C i: HiT'JbJ . £ h \Z . [B] 

- <?nfi ^ □ tt^ ffl o £ If □ t . tl tl <?> S ^14 ^ ; -7 - <JO M ^ ^ fb ^ H± -5 3 i: 

[0101] 

( 3 ) m h b b JS 

iXk:. *^Wk:fflv^^ti-5iRaJBk:ov^TaftHfl-ts. *?&HJI Jc it ^ v&UJi li . ■jiiMm 
't4^ B e H ^ ± IB Jx J£ 14 ft II Jf «fe ^±iem 2 Seville «k «9 tt * 3 t \z «k *) tix 

v^§o ^IBftHJllcJflv^^^mttftHa. ^O^x>?f (SmC*) 

t tl li Jtf ic PI S 5 ti£ «t <7)Ttt=5rv^^\ ^H^m'l4ft H^ffi^^iJ ^\ -y 

^ffl (N) - =1 U X 'J v ? ffl (Ch) -^OiA>?f 'yHffl (SmC*) . tLtz 
.y^f (N) - ^O'Ui^f^Cffl (SmC*) t m ^ f b L . X > ^ ^ -y 
^ A ffl ( S m A ) *8iL=5:v^#T'J)§3i:J)*JffiH^ 
[0 1 0 2] 

* IE <t> ft n ^ 7^ a T ^ ^ -r — 4, h'y-t>ytA*9-^lci ^KlJj^-tt-SJt-^-tc 
, m^^'l4hi±. ilLfc j: 7 tcmj±#Bp^ni^ic l o^^^^ftB^^^^i-^,^ 

H^v^v^. iff tc . IE ft v*-f *i*>**>fl|JEE% EP^jn L /i: i: § tc co ^ftH ^^tJjfti - S ^ - x V 
^SEIJj ~? i> ^ ft*. 61yfy?-^ini|B%^< U:^ 1 "?!, BH S x >i ij 7 - 

[0 1 0 3] 

*fcx *f£Bfl tc fcv^T ti . C x> J= -7 & x > 9 =f- v ? AffltSt L^ik m^^'l4^*i- 



Zwi^ttm-'&m^ Z> Z b\z & *) . MB h *7 y is X 9 (TFT) 4fflufc7^f^7p) 

BT'M na & £ Z t i'T* § -5 . 

[0 1 0 4] 

£ x * IE bh \z m v> <b ft z> ^littt « b h bHtij, 

k: x I 'i v - ^ 7 F ^ - ? ^ff^^tu c h^vn „ z =k 7 ic, $-ffi^^lt 

'14 ift b b h * ffl C t \Z J: «J x iil^n^A^ggi:^^ SB tmjBE % <S < f £ 3 t § 
[0 1 0 5] 

J:iB&il«tt*li^«j£ 3 il IB 1. 2 3. 0 M m^iEH 1*1 T-£> 

£ <?> fc* £f * L < x «k 9 #F * L < li 1 . 3 m m — 2 . 5 n m . $ <b \Z Of I L < li 1 . 4 ^ m 
— 2 . 0 n m<7> IE H ft T- *> €> . is^i^llA^Itf ^ t n> f 7 X f ^iTt^fcftl 

0 x ^zm^m^m^^m-t w %> t famm&ftLM&frWift l\z < < & s Drent ^ 

[0 1 0 6] 

S^i^ffM^fti: LTlix - « k: i» B >K?> ®l >£ 4: LTfflv^ti4^a%l$fflt 
I) z h ft'T'f lio fj x ii x £> <b t 36 Jx Jfcte m H m * flx =k v fcT ft * M ~k if jsR L i* H -fe 

j? * tJ x tr - x ft <?> x - +)- - \z =k 9 if ^ i" § c h^T'iS. 

[0 1 0 7] 

c 4 ) mytm 

Wl<n 7" % fe^fc]<n * $ -t±£ «t T- £> *i l i Jff lc PI ^ 2 ti£ t^T-lift < x — JKlcift 

[0 1 0 8] 

2. ^H^^^T^Mit^vi 

mmm^mT<^mm.n"d t l t— raicm* «b \z & *) mm~t %> z t § 5 . 

[0109] 

So c <?>i? 1 &\%m±izjxjfc'&m^mm'MXwi%:mtn l . Jx * n * s -it t m s ft 

■t * z t \z «k ») jx JE 4**11 IB L x Jxl5tt}«SIS«li:tS. If:, m 2S«Ttctt 

x 3S BH « ^ ^ ^ h ') v ? x_hlc ^ 9 — — y & z h tc J: 9 x y fft^iit L . 

Tfc j= ummmmh\z^tmHmnn^:mm l . Ttie^wiii^sfe l ti 2 sisj^^j^bk l . 

'J L t % i t S b h b t # ^ i # ^) 1 1 T- i± A L , &An*$Sfc*M6«*rt:8*Ji& 

Vic J; ») !tit§ 0 ^^^x iittt i« B H B iii/lJt s ; t ic i ^€ 5 C i: **T* § ^ 

o 3 <50 «fc 7 L T # ^> ti fcifcH -b ^ _h T ic MA ») ft It £ z i: «fc 0 *^BH <jo * ^ 

* ^ * T * U Z> Z t fc* T' § S c 

[01 10] 

3 . 'ifiHii^if^ffli 

iXlCx *^Hfl<7)}«Si^if ^fflilco^TiftifltS. *HBHcr>*^^^^T a x ^Pfli 



h7>y'X? (TFT) % ffl V* T 7 t- -f -f ~? V ') "J 7 X ^ 5^ [C J: *) gg |fr £ i± £ Z ft* iff 

£ C £ iz <k *) ii => -to-wi^m^Ml 1 £ -f 3 - £ ft*"? § -5 . * m afl ic i ^ t li . T F TSflx 

m * a^amss^pjtc a ? v % 7 — -7 * », 9 -%mw.-t & z £ \z & *) . 7> ^ -gt^ft* 

=k £ 7} ^ - H >Tft* 5j |£ # -5 0 * . *^aH<7>^^,^7^^T^fflv^f-^^-<7>^^^7K^ 

t a » a is] x ^ ^ ± c & z £ ft < ^ittt & n % se ft $ * s c t ft*-? § -a <?> . urn ft ft* 

[0111] 

3 *l h co ft ft^ & . * IE co fa n H ^ M =f It . 7 a — >i K x — *r > >- ^ >l 77 =j - 7^ ~A \Z 
£ *) m$l] £ •£ Z> Z £ h*ttf ILu. _h*fi L =k 7 IZ . 7 a - >i Y s y — *t y s y "v'lii^—ftxK 
It. 1 L® « ^ b# FbI t> 1 0 i- ^ t *) . &#£lfliIifl^te%#*fcebk:tt^MJfc£F'tt% 

[01 12] 

Z co if ic . mM'\± m H £ L X tt . n U * ^ 'J -v ?ffi^bX> ? Affl^Si L 

ftUT*77 O^U>?f Cffl^Mt§f$£#tt$ft5ttfi^fflv^ C ft*£f £ 

Lu. c </> £ 7 * tt . IE <?> mj£ Ed Tjb Bf t fi co-mm ep flu Bf ic it 5 'm. H 9t=f- co ft M ft l«J 
<^ffl§ ft* Ib] c ft UX3b 9 . E|i^n«Hic^i-^7^jS^^ft*im»^mm7t^Jfftt^7Ki-^co 

T* cfb -5 o C <?> % . * Bfl IB* ic T it . h a 1 f - V shaped s w i t c h 
i n g ( H Vfi 7. ^ >y ^ > r) j&i- -5 o c <^ «k 7 ft H Vf i x -v ^ > ^Jff tt^^i- 
ttfl- * ffl v^S c £ iz «k ») . Ql/fv ?-fcLT<?>li§PBff^ + 5Hcft< ft*T- § 

■5 . ^ tl Jc ») n 95 lc ^ ») #x. >b tl S «k 9 BJf § < ^7^^- ^, c £ ft*T g . m 2> 7 

[01 13] 

i:ie^l^®tt-SIIft*3i.^1±^i-J§^ *lB^i« B H B^^if S^eictiTFT 

tffll^tT?f -f 7"7h 'J <7 ^X^itlCj; gg $ -£ § ft* . t^>> h ^jt IC =k 3 |g fft t 

of 16 cfe -5 o 
[01 14] 

ftfes ^Ujtt^ ±iBHJ(g^JI8k: $ *i § t co~z it ft ±iBHJte0flgt±. M^X'^b 

ft m H * H i" S t co it , v^ft^ft-g>^<?>T^oT^*^BH<7>f$if95fEH^^l#$n^o 
[^SS^iJ] 

[01 15] 

WT> * % W \z o T H JMJ * ffl T m # B5 lc ffe W i" * . 
[01 16] 

immm 1 : 

L T li , TEitl IT? ^3 ns£^«Btffl^fc. 
[01 17] 



[it 5 ] 




[01 18] 



y 9 v~<> 9 j > \z mm l tz 2 mm % <r> it^^a a <r> i t o t- ^ - -r- ^ > r $ n ^ 

2 *C <r> if => 7. m M. \z m K it 4 0 0 0 r pmT'3 0 # X f > n - -f- i y rLfc. * - ^ > T* 
1 8 0 °C . 1 0#ra&*t£-£fcR. 4P§ 7fc0fc$f*ft % 2 5°CT-S«SlcWLT3 0 ° 
0 1 OOmJ/cm 2 Rt£ Lfc. $ <b ic . Prfj^mMlz y 9 n^y 9 ) y izMffl Lfc 2 1 
S% <7) fb^t/ B <7>igifc* 0it 4 0 0 0 r pmT?3 0 ¥/ a f > 3 - f -f > ^LTfli L, 
5 5 °CT* 3 ^-raiEt* S -ff fc^ MfB^iBefl**!* 5 5 "CT* 1 0 0 OmJ/cm 2 L fc„ 

60 ^ . n-^<^*^ic i . 5 (um^x^-tt-^fc^L. t^n-^^s^tc^-^tt^^- 

- >i^> l X > -4- — T ^ L to Sflx * f§7t U V «jRft;fr l«J i: ¥ff T . 7 > f a' 7 u ;b 
ft JIS k: ffl * j£ T . f?&J±#^tT o fc. SaUli TR230 1J (7^'JT>h Si) ^fflv^ 

. >±ap ±.m\zm^^nm l . t-7*>$fflv^t, ^-7^ v ^m-m^mmwum «* *> 1 
h > > se hfitz. 

[0119] 

2 ] 

Jx Jfcte i* H 18 <?> * a ft t LTtt, _hlfi^ I I T*H $ ft £ it^m B * ffl v> . 
[0 1 2 0] 

B M it^XM ( **) I^IMU' r R N 1 l 9 9j^IT0T'3-for^fc2 
ft <D if =j X S Wl iz m K it 4 0 0 0 r pmT'3 0 # X tf > n - t -f > ■ r L . t-^>Tl 
8 0"C, 1 O^P^f^tfct, it^^i$2 BtTl 0 0 J/cm 2 S^L/i„ $ <b 
tc . n-^<7)S«lc y 9 u ^y 9 ) y izMM L 2 <?> fb£-$f B tf>tgifc* 0te$t 4 0 0 

0 r pmT'3 0#Xf>n-f i> nxfliL, 5 5 tT' 3 ^fflSIS $ tfct, MfiTt 
i^i^5 5'CTl 0 0 0raJ/cm 2 ItL/:, ^ <7) ^ . _hlfi lc ^ L ?J -fe ^ * ffl 

[0121] 
[0 1 2 2] 

is 9 X2^y 9 J y iz MM Lfz 2 <r> A <7>m%f& I -f > 7$fLfz 

2«^^7XlIlc@il(4 0 0 0 r pmT'3 0#Xf>n-f o ^Lt, 3 «b lc . _h 
IBlc^Lfc^iiT?-b^*ffl*xStS*aALfci:C^, =E J K > >f > K f«I ii # «b ti i 1 . ^ 
7' ^ F M > ^ ^ r "V r^Fig . ^ t v y X PlS & ^ <7> E lo] X RB L fc. 

[ElfflcoWm^mBH] 



[0 1 2 3] 

[m i ] ^mn<vmB>m^mi : -<7)-mTk^~tm.mmmm~z*2b % „ 

[0 3 ] $S!«ttjRii<^Ep^mjEic*t-*-s2£5fi*tf>^rt:%^ L£ ^ n-^^. 

[04] -MUtt i« B e H <?> W S ffi <?> ffl as tc J: S g£ fa X RS it o ^ ^ L 0 T £> S 

[0 5 ] ^Mtt^ B e H ^S£fa^frgT*<£> 5 k > Lfc?a-?*5. 

[ 0 1 2 4] 

ia - mi mm 

lb - I2li 

2 a . 2 b - MtlJS 

3a - mi mfam 

3 b - m 2 SB fa d 

4 - jx as m. n ib 

5 - m Hr IB 

6 a . 6 b - f§7£flx 

1 1 - ix m * H H H mi * flx 

12 - ttfaSflx 




6a 
1a 

3a 
5 

3b 
2b 

1b 




mm] 

m^ixm^r^^ z t & < ^mn^mB,^ ^ j h > a >ieft^#s c t » «$5 

[fsft^si -^mnn. mimrnt. ±.mm 1 mm ±.izr*f& 2 fitz-mmm t . ±.mmm 
m±.\zmf&$ ntzm 1 m^m t x _hiem 1 ri^h _hic^/&2 *u jx j£ 14 ft iii s <t l t 

£ £ Jx J£ 14 ft H JI t £*^£JxJ£'l4ftilffl!J*tfu fcJ;^. 12Sfx^ _h tfi fif 2 M _h 

fx m ft a fj * ^ <^ jx m a. ft ia is t ± le m ft s « <?> n 2 seftn t *>* ft v * # 7 j= 7 tcseg 

[SIR El] mi 
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